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Abstract

In the last years Systems Biology has provided frameworks to integrate high-throughput biological and
clinical data, providing significant insights into some of the fundamental roles of genes and proteinsin
maintaining afunctional cellular state. However, it is still challenging to employ quantitative methods to
identify important disease-related relationships between proteins harbouring mutations in their structural
domains. In our approach we zoom in from a macroscopic view of PPI networks, and review how protein
structural information can play apivotal rolein interpreting genetic variantsin a PPl context. By mapping
variants onto experimental structures or predicted models of protein complexes, one can offer a physico-
chemical explanation of the functional impact of these variants; this may help to unravel the molecular basis
of aparticular disease. We then zoom out to look at how PPI data annotation and integration is essential to
gain adeeper understanding of the effect of variants on PPIs communication and miscommunication. We
conclude it is necessary to acquire a multidimensional view of the interaction network, in order to fully
understand the role of genetic variants in health and disease.

We observe clear differencesin the distribution of mutation typesin different 3D-structure regions, with
complementary patterns distinguishing between pathogenic and common variants, suggesting that these
properties can be used asinput for predictions tools. More generaly, we show that 3D PPIN analysis can
also help biologists to effectively search for possible targets for disease treatment.
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